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Figure 1. The Process of Odor Recognition
(A) Schema of olfactory pathway, which is consistent between mammals and insects. The odorants emitted by the object stimulate distinct subsets of olfactory receptor neurons (red and blue ones in this case), which terminate at specific glomeruli (GL) of the primary olfactory center. The information about the active glomeruli is transmitted to multiple secondary centers via projection neurons (PNs, second-order neurons). They terminate in the secondary centers in a stereotypic manner, but their spatial localizations are only partially understood. Figure 2A ). The other terminals from the selected nine glomeruli clearly fall two lines label PNs whose uniglomerular dendrites coninto three discrete classes ( Figure 2D ). These glomeruli tribute to triplets of glomeruli (DA1/DC3/VA1d and DM1/ can therefore be categorized into three functional VA4/VC1, respectively). These PNs together label nine groups according to the locations of their terminals in out of a total of 43 uniquely identifiable glomeruli [22] .
Almost no data are available about the connection patterns of the third-order neurons (question marks). (B) Oblique view of the Drosophila olfactory pathway. Anterior (a) is to the lower left. Green signal represents the mushroom bodies (MB). The PNs of the inner antennocerebral tract (iACT PNs, white signal) connect the antennal lobe (AL) with the lateral horn (LH) and the calyx of the mushroom body (MB). The MB neuron (MBN) forms its dendritic arborization in the calyx and projects to the lobes (either ␣/␤, ␣Ј/␤Ј, or ␥).

The LH neuron (LHN) connects the LH with various
the LH (rightmost schema in Figure 2B) . To obtain precise comparisons between the brains Do the endings of PNs in the MB calyx analogously of different individuals, we used specific landmarks to segregate? Although optical recordings from PNs [12] standardize the size and orientation of each specimen and Golgi impregnations [25] suggest that terminals (see Figure S1 in the Supplemental Data available with this article online). When the LH was observed as a might be stacked into discrete zones, previous studies 
Connectivity between Second-Order and ThirdOrder Olfactory Neurons
In this study we tried to reveal the connectivity pattern between second-order olfactory neurons (PNs) and third-order olfactory neurons by comparing their area of arborizations. We identified combinations of PNs and LHNs that share the same arborization field in the LH. Simultaneous visualization of them showed that, at least in the cases we tested, the arborizations of these neurons contact with each other. This would strongly suggest that there are synaptic connections between them. Even in the case when they actually had intersected 
